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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a liquid cry^stal display 
device having an effective numerical aperture close to that of a 
liquid crystal display device in which liquid crystal molecules are in a 
single-crystalline array state, little visual angle dependence and 
excellent display quality in the liquid crystal display device having a 
liquid crystal array state in which liquid crystal molecules are 
arrayed in random directions in an azimuthal direction parallel to a 
substrate or in directions continuously changing in a plane parallel 
to the substrate. 

SOLUTION: In the liquid crystal display device wherein a liquid 
crystal layer is interposed between a pair of substrates opposed to 
each other, the liquid crystal layer has a state in which: the liquid 
crystal molecules in the liquid crystal layer is arrayed in random 
directions in the azimuthal direction parallel to the substrate or in 
directions continuously changing in the surface parallel to the 
substrate; and circular polarizing plates are disposed on respective 
outsides of the pair of substrates or a circular polarizing plate is 
disposed on the outside of one of the pair of substrates; and a light 
reflecting plate is disposed adjacently to the other substrate side. 
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*^Bgco^tSWtc J: & CP-B/CP-DBe 

gii//c^-^-e. 00 (c) :^mmomiMm^i:i> 

nmWiiCP - B/C P - BfiBSi l//cJi^(DP{»il 

[0 04 7 1 a-TN-^:-FcDi©^W. m\^:fi\pli^y > 
jfAXS>i>tfChiy^i)^t>hir. ^m©i^-tttt. 010 

(a) <0'^^<Omimyt^(Dm^^t>^t. 1510 (c) 
<D%BJ<0^]5S«f!l(DRii7t«^C P - B/C P - BKa*fc 

OJi^:«?^-«lttiaSliS^C^,'^J^. CP- B/C P - B 
ffia'e>^-'7';:/^';f^*^'C. CP-B/CP-Dffi 

(3) SSiBf^ 

01 2{i. (4) CDSL I TiafSlSH^-K^fc. 
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f 7?pi<i!>l:bd/p«0-C*5. (a) «, fit* 
©jSJitc J:.5SLlTBB|6iSH*-P *;i'©aira«:it^ 
fli3fe«?:iaSM<»T?BgLfcJi^-C, (b) «. 

S L I TieifiiS H*- K-fe;i/-C*l%W(DSItfi04(cJ:en 
<S3fet54CP-B/CP-DiBg<!:t/cJi^-C. mm 
(c) tt. S£*©S»iK:J;S5>yAiafiiSH*-K© 
?ga-t2^l'B?«K:itiBHS5fe«?:it3;SKI^-CiHa Ucm^V 
abD. 1510 (d) tt. *^W©J?ftWcJ:2>v>i^A|B 
[6JS H*- KCOjg^^zMCRmS^CP - B/CP - 

[004 8] 01 3«. ^^Wl (6) <DifeiS|Sl-?4S H 

-na^^K-cabi. ffiftEisifflieisiig4fieMi/, ■fe^i' 

7" d i * •< 5;Ub' ^ p i ©hk d / p «0 
■5. 1110 (a) »> Se*®^fBtcJ;^3yBl«iISH*-F 

8 9. 9' iUfcJi^r, |5I0© (b) «, 3lci2lnjSH 
K-feJl/r*aB^©lliS«^«:<i:?.P}{@j1£fi4C P - B 
/CP-D|BBtU^^Vh^l36<8 9. 9* tbtciS^ 

V. mm (c) it, fif*©t${B(c<ts7tiHrsisH-t- K 

8 9.5' tOfcJg^r. 1^0 (d) tt. *^?3©*{fi 
fdtc J; i3tKl^ S H*- K •fe;l'-C*l6ll®Sltet»J«: J; S 

R<i3feK * C P - B / C P - D ffig i L ? h ft *i 8 

9. 5- i LfcJs^-c©§iS!ai^a?:'e*x-en^-r. 

[0 04 9] 014W. SUfiffS (4) OSL ITiaSlS 

H*-Ki. mmm (5) ©^v-^aeisish^-f© 

-bJl'l^i' f :/"d i*-^ ^^Wf 9^ p i©ltd/ 
p»0. 2 5tLft:Ci-e*i. 00 (a) IJ. fit*© 
ail5(CJ:a S L I TEISIS H*- K42Jt'©BJftK:iffiKHB 

^m^^m^-ci^bfcm^v. 1^0© (b) s 

L I Ti2lSlSH*- K-l2Jl'-C*%Bg©lli6{?llCcJ:5pqfi 
3te«?rCP-B/CP-DEg<!:l./cJi^-C. 150 
(c)B. Se3fM)K*l5CCj:4^>i^AiaSlSH*-F© 
^•«2;Hgm{Cit|g(Sitfi4it5SM«^-Ci5a 0 fcJg^-C 

150 (d) «. :$i^mo>m&miicj:i>v>i(Am 

|S) S H*- F©?KS-feMCR{i5feS=£; CP-B/CP- 

c 0 0 5 0 3 0 1 5«. mwi ( 6 ) <oms\^-%s H 

3 P'd i* -f ^^l/f 7 p i 

©ttd/piJO. 2 5 4L//cCi-C*S. 150(a) 
li, tJe*©S»lirtcJ;i.56i3lSjSH*-F-bJl'©iiI«K:il 

teJi^r. 150© (b) ». JfeB6lPlSHt-F-fe^l'-C* 
^W©lli6W«:J:SPJ«3fe«*C P- B/C P- DffiS 
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<!:b5^^l'Fft*58 9. 9' tbtcH^V. 150(c) 
«. Sf*©SJI5K:J:S5tiH[SiSH*-F-feJi'©i5S(cit 

R0 (d) tt> *SW©llifeWl^C,i:S3tieiSl 
S H*- F-feJl'-C*^?S©*ife^«cJ;2.R(i3^£ffi4C P 
- B/CP-Dffigi 1/5^^1/ Fft*^8 9. 5* il/fcti 

^T©isiiSi^x*-?*i-eni^r. 

[ 0 0 5 1 ] 0 1 6 «. ( 4 ) ©S L I TIBISJS 

H*-F<!:. Hiit^ (5) ©7>yAi2[filSH*-F 
t. jHHtW (6) ©3tBlfiJ-?j|SH*-F©S?fia-fe^l' 

SitffirfilfflElfilli'feffifflb. 012~15<bSJftS 
iStt. C^-ftvfc-b.'I'^+f :7'di*-f ^^Ufcf^^pi© 

tbd/pliO. 7iLfcC<!:-C$>5. 150 (a) ti, 
^0tmiCj:i, S L I TEfSlS H*- Viz)l<Dtii^(iCm 

mM^m^mmmvmiLtcm^-c. mm<o (b) 

tt. S L I TiBlSjS H*- FH2Jl/-C*:»W©llit«'9«: J: 
'5R(g7fefi=&CP-B/CP-DI5aib/cJi^t?, 15 

0 (c) tt, $:e*©RJfiK:j:«,-7>i>'AieifiiSH*-F 
©^H'teJl't^^tCitillfi^^^jt^M^'CfBSbf^iS^ 
150 (d) B. *^B^©»fe0i|«:J:S5>5''A 
eB|6l S H*- FW^S-fe^KCWm^^rC P - B/C P 
-DIBHitfctB^r, 150 (e) «. fif*©0aif(CJ: 

■s^fesersis H-t- F-fe-'i'©Bu^tcit^m«?:i:?SM» 

•CiegL9^Jt/hft*i8 9. 5' iUfcJi^-C. 150 
( f ) W. *^ig©llfi6PSCCJ;S3feE[qlS H*- FizJl/ 
■C*I6IH©SI*HM«C J;anfiife«*C P - B/C P - D 

[OO521012-'016 Kjpl/fcSiliBl^*- F© 

tt. •r'^t:©^fr«:tet,»-c:/^f f e'PXjWJBifet, 

^ ^ O X©?t^,©i?»*i,'^^PiCC^C -^T l> ^ C 

!^K:7>^'Affi|^jSH-t-F-C»«L/<!t$tt5!c# 

( 1 ) -Wi2|6jH2Jb 

±iBU/c|liip!l (1) ©a-ECB*-F-bJUi> HSJ 
011 ( 3 ) © a - HA N*- F■feJ^©E[J)tl^mE (ttfd) *f 
TfeSiS^ («S*!l) ©Sta^tt®y77 401 7i0 

i&ic^ti-^timt. i,^fn©!^tt0{ctec>-cfc. itSJ 
©fc*K:t!e*©ili|g(B3fe«*iH*^t>1ifc-b^l'©«f144 

F-fe^U-Cfit*©itiSfflife«*ffl;^^totifc«^-C> 
ifi^§m<omMmK.j:ia. -EC B-=e- F-fe.'l'KRiiTfe 
««: C P - B/C P - DEaT?ifi*^to1*fc*i^©i|$tt 

[0053] I5!|$tt0*»6. r 7 ;^i3iSi-fe^i/K:fc 
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lit: ii)m^ix{.>?>t^thtil. 

(2) *:'-fxnasn2>i' 

SI 9(C±iai/fc|li^t?ll (2) ©a-TN-t-KHz;!'® 
m©!^tt0tc48i»T*), Jtt5©fc«>K:t(e*©fii^iBife 10 

-C. a - T N*- K ^zJi'V^iOmUmM 

*ffi*^toli/cii^-c. %t,»KS{*s*^?8©^e>IK:J: 
S a - T N F-feJl/tcRiiTfefi^C P - B/C P - D 

J:4 a -TN*- F-fe-»HCR<iitS*C P- B/C 
P - BKgr-ffli^^tolf /cJi^©«FttT?$) 

[0 05 4] 01 9©^#tt*ie). 'y-<:^hm^^)i'(Dm 

^Ktt. n<B3fefi©fi*^to'tt©!^l3:. iiDBHB3teSi 20 

U-yX. -j-iT^ h63idj42;i'«:tei,>r©nfi7tfi©ffiffl(3: 
:^i!S*i^tt©i^±tctt-D-ft*Je>«ct,>r*6^. fil^. 5 

S!Srt-Cl 8 0- !|#tt3i(S3&J)W^-CtS-C*5 

9. 

(3) SSElSl-b^l' 

±MUc%m«i (4) ©SL 1 TBBlSl*- \'^)lt. ^ 

(5) ©5>5^AKlfllSH*- K-fe^bi. 
( 6 ) <ry-^mH S H H2;U©En]»mE*f36aja$©SSi 30 
*^#14©i'7 7*ia2Oi02 1 iH2 2 iK^ti-e 

[0 05 5 1 ia20©!|$14EI«:*Ji»t:fe. tbt8©/c»tt: 
St3fE©iti^ie3t«?:ffl*^*>'ttfcH2^«'©^tt^#iSOT 

*i. i^ia*5S!*©-feJi' (d/p = o) {ca:i^flS3fe«* 

ffl*^t>-B-fcJi^-C> -#.m^*JSL I Ti3|fiH2;l/ (d 
/p = 0 ) -CRlB^fiijSiffl^^fcltfc^^-C. iRiKDjW 
SL ITiaiSHz;Kd/p = 0. 2 5 ) tCit^m^?: 
ffl*^to-ti/cJi#. iRi||®*!SL I TieiaHzJl/ (d/p 
= 0 . 2 5) K:n<B*«*ffl*^to'l*fc«^. K«((3)*J 40 
S L I T62lSH2;l' ( d /p = 0 . 7 ) Kjt^mStffl 
*^*3l*/cJS^. KiK®*iSL I TE|fiH2^^ (d/p = 
0, 7) (cPqia*ffi*fi*^to#teJ»^©«ftt"C*S, 
[ 0 0 5 6 ) 132 1 ©«ttia«. ll^*«tS3R©-fe^l' ( d 
/p = 0) 0CiI^m««:ffl*^*5-B-/cJi^-t?. -^.$1 
i^*!7>^!'AffilSlSHH2;l' (d/p = 0) rROitS?: 

( d / p = 0 . 2 5) (CiEi|i(i3fc««:ffl*5>^t>-lifctB 
«Sfcli®3&J7>yAE|6lSHH2JKd/p = 0. 2 
5) {CRflSi16«%iB*^to-tifc»A> «llt®*J5>d^A 50 



IBlSlSHHz;!' (d/p = 0. 7) tCi[i^ii3fetS?:iffl*!^^ 
toti^yt«^> fiS^®*S7>5^AieiSlSH-feJl' (d/p = 
0. 7) R:R(i*S«rJB*^fc'ttfc«^©!|#ttr**. 
[005 71 ^22 ©!RfttS«. ||i^*5Sf3fe©-fe;U ( d 
/p = 0) «CilJgl@5tS*ffl*^to-a-fcii^r, -j^tS 
i^3&l-?l6iei^nSH-fe;U (d/p = 0) -CRUilcSiffi* 
^t>«ft:»^-C. fi![«®*>-«iBiaiSH-fe^U (d/p = 
0. 2 5) {Cit^(@3t«*ia;?f^t3#/cJi^. KII®*J 
-^iB|SlSH-feJKd/p = 0. 2 5)K:Rm*S«:ffl 

4)8 9. 5" T^S. 

[0058] 02 O~02 2©!^ttiC*it»-C. RiiJfeS 
4C P - B/C P - BB2S-Cifi*^to-lifc d / p = 0 
£. d/p = 0. 2 5©^fi:K:tet,^-C. r-^-CCElfiJ^ 
ft-CTmax*s±^LTl»5©*5SSIgt?*/c. #K:^> 
fAfiB|pISH-fe;l'i-f(iiB|S]SH-feJK8 9. 5* ) r 
BTmax®ffi*JSlr>. C©J: !>R:R(i3e«©fiSffl(Cj: 
oT. |l?J!)ggp*ttMiK:J9Jiob. f ■»'--7"*;^©|Si± 
*>*>;fc6L/-Ct,»S, L/*>C/v d/p = 0. 7©^f|:-C 
tt. Tm a xWiti»«3t«t©ffiffl©»^J: 0 4><aT-r 

-5. fiL. b#i,ifnaTRi:jf5^-!'-:?"4^;^©i^±©?Siii 
w^en-ci^s. T^ct5^. •r^r©ieisi^fr-cR<i3t 
«&M(,>'SCiK:J:»):/5 5ff i'p;^*i?g*3n. HIS 
timn^ifi±M-rictifii^ipr,fc. (ai/^ d/pffl*s 

;^^t,i^^©it{C(*. Tmax4ffiT3-tt-CL/*')3S 
|^*i&SC t*i»>(i»ofc. C©3E1^K:oI»-CBS!I©'> 5 

[0059] eiJi©ts**>?). nmM^mmnxis. 

C*i©*</>T*;l'7 r ;^fiaiBl (ASM*^it) -^l/^f 
l6j) . •7>yABaSlSH«:i'©}KS-feJl/«cjifflT4i. 

■^^ifi-yfc. fflb, SiIEi6iR:tetf-5*-<7;i/»J©^flPtt 

0. 2 5Ji(T-C©ffiffl)!)5g* Ul>. 

[00601 ^x«c. 3 6«::$c^w©SiJ©llifiWc-oi>-r 
El2 3'£#jibTSi««'rs. c*i*-r{cijiB3ur*fcii 

mmxki^ •®B^-fe;u©fj^K:ii^fi36fii l/4»!Sfi 
i?:iliA^^to1±fc«fi£©Rfl3fc«4ESl/fc*^ 02 3 

mwi¥]u%w. 80i&iBaL> 5^^ffl|J©/^• ^ 

-TF^WJCC. Rli3t«©f^;t>f)CCR<i7fcKil5aiftflF 

[ooeil^tte, au;^r';5'i'7w;l'A90©fffiE 
^^iUTtt. Ph i 1 i p s Research L 



(10) 

17 

aboratorie s<DD. J . B r o e riftcj:* 
g&:JJ: fMo 1 e c u 1 a r Architecutur 
es in Thin Films by In-Si 
tu Photopolymerization of 

Reactive Liquid Crystal 
sj.SID 95 Digest-165 (CteiS$n 

|^ID<Philips Research Lab 
orator iesOD. J. B r o e r (l&lfCCJC'Sil^ 10 
SCTReflective Cholesteric 
Polariser Improving the L 
i«ht Yield of Back-and Si 
de-Lighted Flat Liquid Cr 
ystal Displaysj.ASIA Disp 
lay •9 5{Cfflji^3tl-Ct,>i«>cr)*«ffl-J-iC4*!-C 

[0062] *^Bj*ijafflpieM^c. mmmmmmi^ 

tt»l*BB|SlLCD. ASM-LCD. Z^)'}V^Wl 
fcSSK: J; S^i^-SI!lT?ig|||3*iS L CD. TFT 

- L c D^aiAi-r-^r<D}f5^©?Ks^jSiia*s-e-cD 

stains: fciitf. a-ECB*-F> a-TN* 
-K. a-HAN*-F. i» hiElSlSH*- K. a 

- s H*- KSDf-«is H*- Yom^^i^imm^ii 

[00631 ^Xfc. «±Si^Lfc*»W©*JfiW){cte(,> 
rffifflSnsnmSiL/T. it^m«i 1/4«S 30 

(4< h) ■?»PES (!i<';x-f-;Ut*-;U7 7 
[00641 7^JUA^2MS>)^to1ffci©W. r2 

ib-rij:. it;iaii3fe-7-^jbA{c±iaMist©i/2igg7 
«>©*i*i. c©i8^. i/2iefi7 Y;i'Aii/4»[ 

S7 A )Vi>.<om.^'^t>M\t. mrnin i /4 igsts^^tt 40 

iSMiB3fe7 Y ^PAtC 1 /4 -< Jl' A 1 t!(?:iti^{i^fe 

7 4 Jl'A©aji«l*l^i 1 /4«S-7 4 ;UA©iitffl*^f 
|6liAJ45* i^jSJr^KrffigL/rteiD^btffc rift 
ftliOj ^''f7'©R<i3fc«t>*S. CtittjigtJgWRr± 

©sw-cfieffl-i-a*>. f f ? ;^ -{ ^» ^^rffiffls n^. 

[0 0651 r2fi?te0j f-r7-©R<i5fegffl©l/4 
m&.-yAiiJ^t, r-mb*)i H-Cfoy 
WUcmMlyX 1 /4jRS«i tr©tteiS^iil^i^?:tfo 
&*gft«rBI 2 4 tCTR-r . H 2 4 © y 7 7 {JSIIfcWiftgt? 50 
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PCK2ft&!it)7^;l'Ai. PCS«lt5(te07^ jbA 
i. PESSlt!tW;0 2ffla (1/4«S*JCX-1 3 
7. 5nm<!:CX-l 50nm<!:S%S) 

mm.mmf-mi,^tcm^iy:^7-Av, «fi6 3 2. 

8nmi543. 5 nmiraWSUfc. ^OrtJSfil* 

a - ix-©jss^i(3S;cctje /c* f^^u^^rffl I >x mm ^ 

OvV *±k:* ~:/v 4^7-4 I'ifbfd^Skim 24© 

[ 0 0 6 6 1 2 4 (c4($i>r , :«:t.'lltl©iaitim«a(; 

Aj: 1 /4 jffigS©!^a-c* S. c nK:)l>H/-ctB*»i,5-**| 
©HC^Hft^rT'P y hW£*-:/*iPC2t!(te0f -f:^ 
©l/4ia[fi7^;i'A©1$t4r. -tOflkOltitteOif-^ 

W. ?fiS^«rt4©/hS l» P E S Y A-cfc 2 fete*) It 

[006 7 1 3 6ic, ;3iJ©5lilKte(,>r. 

t i J: ^ tcl:«|{S3fcSi P CI ttte 0 3? 7-© 1 
/4jgS7^jUA*ffl*^*?-t*-tefe©i. filllORii36 
«<i: & 5 J: 5 {CitiaiiafeKi P C 1 fete 0 :/© 1 / 

WW-rSJ:^*iBg-C. 0. 3mm/I©;!/7;^Sfi 
K:¥ff{cte*)^t>^fcl*->'7';i' {)^v\yii^m.-^:y:f 
Ji') i> ;&lelOR<i3t«i)^j:SJ;5KiijSli7t«iPC 
1 feteD ^» -^T"© 1 /4»S7 ^ JUA^ii^^i^iifcfb 
©t. 2£liI'3R(i3fefiiii*<fc^«:iI«gii^l£tR4PC 1 
fete"Jf-r:7'©l/4ifiS7^ A?:ffl*^*3-e-fcfc© 

t=S:i:i»K:iiffltt:^isi*^ii:2^-r2>J:^!^ciBgT. 0. 3 
a;^iBa-!J->7';i/) Sf->>^Ji'©»^e;^'< 

^ Y)\^^mnmmmv - 3 1 0 o^Tfes^rffi^L-r 

jftKE Lfc. SMiSfitt Djtft^iiS (380~780nm) 

-c**. 02 5«. ^ommmotf^v^Tfcir. 

[ 0 0 6 8 1 E 2 5 (DWmmm^h. Hi^©*- :/Jh{c 
V V u;HBa©Rji3Effi-C». 0 2 4 © 

S««mTWlX4ieS:<pe.rn-CtiS;c&{C, 

[00691 S6tcsij©||i^{c43t,»-r. ±iB4'p;^ies 

^PClfeteDi. PC2feteOi. PESlfete*32 
©2fe©itiK<BifeS«:<SJt$ft*!i'aXi5Si Lfc«>©<!: 
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(Y%> ^miiCTjit. 
[0070] 

[an 







CX-137.Sniii 


0.03 


CX-16Qnia 


0.03 


PCI ft 


0.06 




0.12 




0.01 



10 



[007 1 ] 026©*iite**>6. yff*— 

Sffl*5iSt,». ^ntcWL-C. PC IftteOf -f:^iPE 
S 1 fete "J f -Y il«lfll36«©f p:^EB© 

fc©{c«R«^cl,ifc©©. fa^CcH»!i'J:mu-^Jl'*«^e. 
h-Ct,>5, flu. PES lt5(teOi'-f:^®4>©«Sm 
U'<;l/Wg*sfil,>. 20 
[0072] fe(±©tl5clSa*^ . 'J t'- a >tJ^ 
(ctet,i-C«PC 2tJcte"3 f :?'©4>©*«*5aii^!®3n 

[ 0 0 7 3 ] 5 ±^©llil*>?.W?j!)i#;i?>n 

«0t)©p}ii36S©i'a;^Eia (jitittiiiSE) ©*>©* 30 
i>ip^-mx,ic. j:bei[©/c«f>(cii£3fe©«s-i2jncit«ni 

)l£fi«l^©iBB©LCD<!:. SilOiaiaDORiliKfit 
©.'^•^^;^B^g (jiffllSW) ©LCDfeffl^tLri?* 
S^K^ff oft:, ?Sa-fe;HJ4^S!lSiti2(Sl K v h v h 

'j>?7.t\^ic. ^<r)^m>wmm%m 2 7 cctti-, 

[0074ia27©(a) tt. itigHi7feS/cW©iHg 

*«l£l»CiAi*iJS. ISlia (b) W. £ll0 4a@0©PJ 
iBit«©/>* 7 U^HBS©L C D -C* D . ( a ) ©1©^© 
J:9«i:K^'f>lffl©ll<bwa4fc«c<«:-5Tt,>**«> 

F i. FK-C4)SOT©<i^4)r#t,»-cm^> 3 > F 7;^ F 

(c)«. £il'5i:6il*)©nffl^fi©i'axffia©« 
^•e* •) . < a ) -ca6nfcei»^JS*i««^^«:i^* 

ft*:2lfi*jJ« (c) (a) ViVc^xm 
4 0%l«iI±Lft:. ate. WStfc3>F7;<F«5 0 0 50 
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[0075] W±©te«*>6. ^BO iS@0© 1 tfcli 
») at t:' A /4 «?:ffll,»fcR<13eS% 42;l'©]H|i|KEB 

Ufc - V t; :/7 1? aSM-Cti. Rli?fetS© 1 /4 « 
fiS©affl#©Egl*it3![-r4to^ 9 p;^ffia©«^*s 

[ 0 0 7 6 1 ftte. Il8rt?». E C B F© F 

y y i'y^^jBo-fe;i'^fflt,>fcAi, EC B*- F-c*n 

I*. F 'J i;X<D»tj:i^-r. rff-i^^h') 'J 

?)n-5. ECBlil3^©*- FK:5 4)affl-Ct 

S. Sfc. l/4igS7^;PAtt. i'tixiaS©iS^-c 
«>. 2ftteOf -f:^ J:*) :>'©:&*«ffh-C 

[0077 ] >X{c. S/T^ggt fraaas#-c*ita 
fl!|$tt*»si//c*»i8©ii«5«?!iK-:)i,>rsiwr5. a 
ai3i^-feA'{ctei>-c©^Ifl»i«{3:. -®WK»m©-tt 
t4<atlMSt?*-?.N0C7 .( ;l/A?:^Staili*«i© 

ra«:^fA■r•^)Ci■c^ft3n■cc»/c. L/*>1/> *^BB©<k 

4!gS7 ^ JbA*5iE©-|||7 ^ ;UAT?*)SfcAtC. NO 

c^.YJi'Aiffi^^to-a'-cfieffl-rsi. Pi#©#tt*ita 

«. it|g<S3£®iNOC-7 -*;l/Ai©ifi*.^t>-a-(ctb'^ 
rtft^K J: o-C^SKU %C»««Wii$l{< S <t V> ^ W 

[007 8] Siliei6j-fe;l'inti3l£SKNOC:? 
K^r. 1 lOtt. 0^L%t,>-*t©il 

i. m^m 1 1 o<ommvc\t, m.umL \2\t\ 
/A^m. 1 2 2 ir«ns§nini@it« 1 2 o i. a 

igUejl&«t 1 3 1 1 1 /4 jRg«t 1 3 2 txmWLHnXK> 
5fe9-:*©R<S3fetSl 3 0<b*iBBS?tiTt,»6, itigl 
ffl3t« 1 2 l©SiaM©*|Sl (^cEP) i 1 /4iKS« 1 

2 2©atBI*©:^|6l (^EP) i*S4 5- {cftSJr^KE 

asnri^s. se-cc. i:i^{i5ttgi2i4i/4iss 

«1 2 2i©H|KNOC7^;i/Al 2 33W, mMWt^ 
13 l<fcl/4iSStS13 2i©ffl{CNOC7^Jl/Al 

3 3#i-€-n^nES?hTI,>S. 

[0079] se*®nig3Ktg*fiefflu^£c»it^ii7tKi 

SiftiBlfil-bJPilCN 0C7 ^ ;UA?:ifi*^to1J:&*©^'C 
W. Ii2 8©fll)a*>61/4«fi«l 2 2i. l/4» 
gffil3 2i. N0C7./;l'Al 33i«W0*o!t« 

[0 0 80] 132 8©nffl3fefiiNOC7vJl/Ai©ia 

^^fc-B-cLCDi. mk<omMmm.t\ioc-p -i A, 

Ai©ffl;5^^t>-tt©LCD=S:fffiS0. -g-n-m-Cf'*- 
■/ W^i. X f- ^ i'HSiJSrff ■:>-cmft!|#14©i'JS«: 
tfo%Jg$^@2g<!:ia3 0{C^-r. 02 9». 16. 



21 

49 b i a s-C 1/2 4 OT^a-f-flBlil^frT. 
(a) *JSf*cr>iIiK(i3fe«+N0C7-* Jl'A<DLCD. 



(02) 



1^1920 02-4042 8 

22 



C D »V A C - C 4 3 0 i lal^^t 7 ^ ;bA©«^*Sg)i 



(b) *JR<iie«+N0C7^ JPA©LCD©tgftil$tt -caSc^te. n<B36fiLCD{C*J(,>rtt. Hz^KOM 

03O«> Tmax*ONSEib> 0V?rO ffitCVAC -C 4 3 0 ?rte*)^to#iC<!:T?. ig^J|8 

F F mS.t LfcXiiT-ty mWtV, ( a ) *5fi£*©il *t-#J4ffliJ{c Jx7 h Lfc. C ©i^tt. ^ 

iSli*«+N0C7^;VA<DLCD, (b)3>JR113efi ;l/5::h>X!^%Mtitfl9-5J;5tC. taftiJgofclS^ 

+ N0C-7 ^Jl'A©LCDcr)tlft!^-e*.S. C©tJS Ccaa^:frfi:K*JC»r , 3fcetW*JSJL/t,>Ci*J^;l?)n 

m^vmmbfctmmytmimm.tbxmti>h i>. cnttiE©-tt7^;uAr4>si/4«sffii©© 

©fbS*) «. H^SIIJGl 2 20DUN-C. NOC -$47 ^ ;UA-C*SNOC 7 ^ ^l/AAlffl^^feSSiS 
7 vJi/-i.». se*©it«<Bit«K:ifi**to-&S*>©!!i5tt lo l,»©1$tt4«*'+>t:^H-SJ:9tt«!)»*J*ifca>£#A 
Mk^©VAC-C4 3 O-C. Rfi7feSK:ffl*^b# e>nS. f «:t>t, 1 /4iffiSffio;?$:frlfiI©'J ^^■r- 
•5^>©*^ISIC< VAC-C 1 6 0^*0. n<i3feig<cffi i/3>*JN0C7-<;i'A©mftffl®tB;^4^fb3-itill!) 
ffl-rSl/4«JM«»«*{b^«©CX- 1 3 7. 6n **l/-C(,»*i«^6ni. 

m4ffifflU/c, [0 08 7]^C-C. l/4i^ggeft{CN0C7-f ;l/ 

[008 1 ] azQCf'^-f^^lgSlifctetirti. A©(^ffl*f1J!t|-rs r2fii7v;UAj . -r^cfc^. 7^ 

(a) ©aS!<B3£«©«>©B. N0C7 ^;UA«:J:S« ;U Art©Jffl»T^©;«:^NM«63»SN x > N y > N z (fflL. 

ftffl«*^5am4#L/ . c* Nx«S31©90- -270- H'^. Ny «RS 1 8 

L/*>i^, (b) ©nights© 4>©ttitlgji36fi?©s 0* -0- :^ipj. N z «iffiffiK:sisa::^nDi©igff$*sx 

jSfA*|S]-Caii)i4 5* <tl 35* :^|DlKMir5^>i/-Cn^ ) K^t2.J:5«ci©-C4)htf> 5S:#*<-c*S©TB 

[0082] mz 007.^7- ■< 'ji>WMvcisK^x [oos 8] 033^2^5^ U-VaXCjcfJgmO 

(a) ©ii;jgm«©4>©B> itlSfflTfefiWiiiatt fc2|*7 ^ JbA?: 1 /4ig?fiffii U-Cffll>/cJS^©taft 

:^|nl*l!^{C^i5cffift!|$tt%7j^-r^*>-3i^-!Q:i(Stt-t? 1^4%^^. PJHt? ( a ) tt> ^©S' 5 a U-S/ a >© 

*S©{C5^1/. (b) ©n<B3tffi©4>©». T^a— f v lfn>h7;^h!Hftt-C. 1^^ (b) BMW-^Jt'^Jl'S:*- 

WMtnWj:K^Wmintc. >;^!^-C*S. 02 8© 1 /4!aSfijl 2 24x:^|Sl 

[0083] C®R1i*1giaftJi«ffl©N0C7^;U K:iHf*l/. l/4i!S!SlRl 3 2*y:fr|6l 

Ai©il;>^to-ttf , ±iB©<t5^cB3S©iil/^LCD* {WmiS^) ^mi^UchO-C^i. Nx>Ny>N 

ff.5fc«){C, LCD MASTERV5»U-i»CCj:S z©«fl|<!:Or». Nx= 1 . 5 0 1 7. Ny = 1 . 5 0 

i'5a.U-»/a>*ffot:?gfa-b^t'K:te«3^t>-tt57 ^ 105. Nz=l. 4 9 7 8 2 (7 ^ ;I/A»1*= 2 1 
Jl/A©Sjift;^ft©ft^lt*ff-^/c. 5/5a U-i^a>© 30 1 . 6 <i m) ©2tt|7 ^ ^l^Afi-S, 

LCD©»fiK«S2 8T7SLfc*>©f . ®B^-b;l'«4^3' [ 0 0 8 9 ] 03 3© (a ) ©^3> h 

fe©iO. N0C7^jVAttVAC7 4;UA©J:5ficjl tc. 1 /'4?fig«©jiffl«i:^K:*fL/rtlft7&JEt,>. c 

fafS©!^!,^^^^^^?:®^^:/^. ltt5©/c»(C. (if nttTe02 9. 3o<iymnim.mi^m<.LtcmsAc 

*©it«Hi7fe«ic<k5LCDtN0C7w;uAt©ffi;!(^ ffl^f 4. c©eS:SS4«. US (b) ©MU-^ju^jI' 

^t>-»*©ii^K'Ot,>r feS^ 5 a U-*/ a >«tf-3 fc. 5 t'^m^^Wr\.\tt>i!^i^ 9 (C. !|$«: 1 /4 WL&R 

[ 0 0 8 4 ] 0 3 1 \m^<DWS.mtm>m'^'c. ©iitaw:^i6j©7fe»wAi«i*ij3n7tfc«t)i#^p.ns. 

(a) B. -e-©i^5:xU-'>a>©l?=i>h^Xh#tt UsiPL/. itiSmffi©LC D©»^©J:^<cli5tfiaji 

r. ISI0 (b) «l|U'<^U«;l'5:f>X(ffl|g3!Bf1tt?* f*m-r-5IIft©?JC««S6tl5c«,>fc«f>«:. H2;Hf.YX 
5. 03 2«. Rli7fctSiN0C7^JUAi©ffl^^to 40 *i*-5|iSAtl,^ig^(aj. !aiJtW{CBtftft«J$l|t,>J: 9 

■ti-C. (a) tt> -ewvs ^U-i^a^rol^n^ {C)iii;6*a5*^t) L/4a^rt^ 

hi^ttT. |i)0 (b) B|^U--«.Jl'^Jl'5:^>X!^tt-C* [0 09 0] ^Cr. jfi^ig^SOSjafi^lSltCj^b-C 

[0 0 8 5] 03 1 i03 2-C. l?3>h7Xh!|^© hX^tc, ^0)^^, VAC7 ^;VA2tJjteOifefl:-C0 

i/77rtt. Bg<jai,»)r£mJga£-3> h7X h*ifi<B^ 3 4K:^L/ft:J:5^c!t$t4*Jff?>ii«:. I5I0-C (a) 

Sl>4C6tt3>h7Xh3!)Jilf(,>^iSr*iCi4*n^ -e©J^5aU-5^a>©^3> h?;^ Hfft-C. 130 

tr(,».j. *te. ||U'^Ji'^;i'5t>x!|ttt©i'^7B (b) BllU'^;V^;i/5t>;^!^14-c*?.. c©!|$tt-c 

Bi<isofc^j|?a4'ae*jfi<w-si<»ic5«i'iWS*J «. i/4?gg«©iitpiii:^ifii-c»^^s«s*J^ni 

Wl^^HSrabSCi^rajSl/TOa. l|U'<Jl'©3fetftWtt®«. 03 2©Wj:4-*|7v 
[0 0 8 61 3>h7;^h<!:fiie©W!|$tti:feK:. NO 50 Jl/A©tB^J:») 4>«f L^Sjlf-C**. 



(13) 

23 

[0 09 1 ] i^SaU-i/aXCj:!). iDiii 

[ 0 0 9 2 1 llilP!|{C?&-, -C^^W^SiW Ofc 

[0 09 3] 10 

C 0 0 9 4 ] mi!lAiiij^rt-c;Fl^j-i5:ffiSi2;KCigffl^ 

?:^oJ«{tL-r. *>o-ecDM^4*3aiiii«<bLrieafi«j 
[03] *^ig©«iJ©j|Jfe^{c J: €,S*fSjR^^$l 

[0 4 ] *i%ig©3 6(cgij©jiifi{f!i{c i isjas!j«s 
[05 ] ^©ei^m^'&^L/c;^ v hms^ 

[06] *SBj©Rli7fefi?4«efflb/cX >J hSffi* 

[07] %^(jymM'mi~h'^^)\^<o-j'{7.\-n 

©iil,HCj;S5tgiJl$!^©^{b=S:'>5a.U-ix3>t/| 40 

[08] iifmR(o%mm.i^ hm^^i^om^^ 
[09] a-ECB*- ms^^>\'<mmmk'<itb 

[010] a-HAN*-K?Kai2;U©aiaWi^r 

[011] a - T N*- K)8Ea'feJU©SSa^^X-C* 
5. SO 



ItPg 2002-40428 
24 

[012] ^ hE[SjSH*-Kj«a-b;Ui7>y 

[013] S H*- K«a^-fe;l'©Saffl«i^K-C*5, 
[014] hiBl^SH*-K?S?^-fe^l/i5>i^ 

[015] S H*- K?SS-lzJl'©iiaia^K-C*S. 
[0161 X'Ji, hE|niSH*-F}Ra-feJUi5>i^ 
AlBrSjS H*- K-«a-b^bi S H*- KSEa-fe;l'©ii» 

[0171 -HE C B*- F«S-feJl'©Sffi^3fcSa 

[018] -ttHAN*- K?SS-b^l'©aEi!*3feSa 

[019] a - TN*- K!ffiB^-feA'©SE)l*3e2a$ 

[020] ;^'J ^Be[6]SH*-^■^sa^2J^©SE)i^ 

[02 1 ] 7>yAie|6jSH*- Ffflfa-fe^V©tiE3^ 

[0221 SaaaiSl S H*- KfKSH2;l'©aE*t3feS! 

[02 3] ;4c^(cj:SiiiiM^«^^©36«c 
»i|©396W©«liS*m L«:giSI0-C* 
[02 4] n<S3K;Sffl©l/4ffiS7-f;l'AiLr 

r2Mfe0j *-<>^©<>©<!:. r-ftteOj 3»-r7*©4> 

©©ttii8^fliaii^*©y 7 7 -cfts. 

[02 5] n<S3feS© 1 /4«SS©M7 U^biBH© 
fe©ii't3;^i5g©fe©©!Kt41:tl5i'77-C*.2>. 

[02 6] v\mm.o\/^m.&m<n>i>n%wm>^ 

©i 1 ftaS U i 2 «cft!; 0 f -f ^©f^tttbSi'? 7 -CA 

[027] mi<om.^^ii\^\mimm.tm<o^ 

©•€• n-en©ieg© L c D ©i?ffiSl!^ife*T * s . 
[02 8] SiiiainH2;i'tn<a3fe«{cN0C7^;bA 
*a*^fe#fc3iis©?Rs«mSia©-«ai©^S0-c 

[02 9] fi£*©ie^(@5tS<i:NOC7^;VAi©» 
*^t>-lf©LCD<i:> niaitStN0C7^;l'Ai©ia 

©ii;£o/cfem-c*s. 

[03 0] tie*©iS^lB5feS<i:NOC7^JUAi©iS 
*^to#©LCD4. P3<B3felSiNOC7^Jl.Ai©iffl 

t*©»J5t«:Uft:ie*-r?*S. 
[03 1] S£*©iti®<a3feffitcJ:|,LCDiNOC7 
^ ^l- A i ©iB*^-!*©*^© -^SaU-i/a^y^? 

[03 2] n{B3t«K:J:SLCDiNOC7 Y-ibAi 
<C«ffl*^to-B-©ti^©'> 5 » U — > 3 > y 7 7 -c* S. 



2S 



[033] i^5aU-i/3>iCJ:f9Sji{tl>fc2#7 

[03 4] 2^:7 ^Jl'A2tS(teD*fl=-CS^5*U-i^ 
[035] SEj|£(Dia«MSjl£1iK«ffib>/cSigMilS^^ 

10. 110 iKSS 

11. Ill ^SbIi^^ 

20. 30. 5 0. 60. 70. 80. 1 2 0. 13 0* 



(14) !|$K2002-40428 

26 

21, 31. 51. 6 1. 71. 81, 121. 131 

22. 32, 52. 62. 72. 82. 1 2 2. 132 
l/4?fiS« 

4 0 wmL 
6 0 m@ 

6 1 

9 0 3U;^f-'J^;e'7^Jl/A 
10 10 0 

10 1 ;^V-vhBIPgP 
1 2 3. 1 33 N0C7-*;l/A 



[01] 




[03] 
I=E..t E^i=slii'« 

[06] 



jl^fflw* i.i.-|-r..»i«'(y) 



'(3) 



-(6) 



[02] 



[04] 




[05] 



■(5) 







'0 o: 


1 


1 i) 






0 I 




i ij 



E..i= 



/r 



1 I 



I 0 
0 0 



Eli. 
E,>. 



0 

iE.i.(e"tn 



[017] 

%m ( 1 ) 
~«&ECB 



tiO«GOS«(("-l) 




2 4 6 i 

mO«S (V„.) 



10 



(15) 



1$pg20 02-4 0 42 8 




(b) 



2.5 ] hi I 
WUm& (Vim) 



a 

il 



lC:IUil»l.p-]lM 
lfflil*IOjil,M«l<ll«||.|«i| 



((f) 



tS 9 3.S 4 






19 




at 




?s 








IS 




II 




s 







iCituinsr, »-r.i 

tiiil-HMfj. 
• fr«nll-|t.>lM 

— R««« j 




\ 

.v./. : 





[08] [016] 



U) . Sl«f)!l(4)s (5)s (6) 




m*E (V,m) 



BEST AVAILABLE COPY 



(16) i|fS2002-40428 
[ii9] 



(«) »-mMmm 



CP-B 




[HI 0] 



(a) »-»kn&mm 




BEST AVAILABLE COPY 



(17) 



!NfgS20 02-4042 8 



[011} 




(b) t-TNnflijUE 
CP-B/CP-D 




CP-B/CP-B 

CP-B 



CP-B". 




[035] 
























-3 







m 12] 

9eilMI(4). (5) 



(a) SLIT SHflttfiftfi 
1 a;KEB 




(b)SLITSH RtlUtfi 
CP-B/CP-D 




(c) ?v/tSH fi«fl»tfi 




CP-B/CP-D 

CP-D 



CP-B- 





























• 




• 








s 












m 
















• A 



















[0273 




(a) (b) ^'^^i^/kjEPS (c) ^DXffiW 



BEST AVAILABLE COPY 



(18) 



#1820 02-4042 8 



(0 89.9'SH mmm 




cm 3] 

Sttfl ( 6 ) 



OP- 



(b) gi.9'SH nmm 

CP-B/CP-D 



CP-D 



(c) 19.5' ft«flft« 




ii) 89.s'SH mm 

CP-B/CP-D 



CP-8 




[1^14] 
lltt«l(4)s (5) 



(I) SLIT SH &mm 




(b) SLIT SH mm 

CP-B/CP-0 

Si 



CP~D 



CP- 




CP-B/CP-D 



CP-0 T 



CP-8^ 















• 












V 

«. 












V 
















r. 




















' f 




w 












•*> 







[192 8] 



120 



no 



IZl )2] 122 110 III 132 13} 131 




BEST AVAILABLE COPY 



(19) 



i^S2002-40428 



SIM (6) 

<a) se.g'SHfiatM (b) gj.g-sHRnijtffi 

^^oxaa cp-B/cp-D 




118] 



[^19] 



nm ( 3 ) 



T*A'7yXEfli:A.flimUSCP-B/CP-0 




2 4 6 

(Vr») 



m2o] 



10 



30 



HKfsy ( 4 ) 

SLIT SH 



2} 

(X) 



20 



10 



: d/p-fltilJCt 

: Rflftfi ^ 

:® --d/p-fl.?iiflift« //.^tb ®. 






3.S K 

mvs, (V,,,) 




4 6 It 
(Vr.>) 



BEST AVAILABLE et)PV 



(20) 



1*182002-40428 



2 
ii 
* 



30 



20 



111 



nmi ( 5 ) 



— n9*a 

^ <I> 4/p-0. 2S BMftfi 

:© — nflltH 

9 — maxH 




3.5 4 



[@221 



30 

a 20 

0 



(6) 
89.Sile| SH 



(D — (i/P'0.2Sitnefi y 
o — mutt / 




3. 5 4 4.S 

mfts. (V,.,) 



[11124] 



[132 5] 




[Ii26] 




BEST AVAILABLE COP^ 



(21) 



1#l§2002-40428 



(B)fi|ftffft«LCD 



m29] 

(b)RIHmCD 



lliy ATN-002 d/P=0 MflJUS 
oCR«J 

■ CR«2 120 
0CR=1 




D CR=3 
oCR-1 




oCR?100 

L20 

150 



• CR^SO 
□ CR=10 
■ CR*S 



ATN-0&2 (l/p=0 ilKlft« 
DO 




oCRMOO 
• CR»10 
oCR-5 

■ CR»I 120 




BEST AVAILABLE COPv 



(22) 



#pg20 02-40 42 8 



[133 n 




BEST AVAILABLE COP^' 



(23) 



#1320 0 2-40 42 8 



m32] 




BEST AVAILABLE COP^' 




BEST AVAILABLE COPY 



(25) 



1^1^20 02-40 42 8 



134] 



18C.3 



A/8 + ;,/8 (atJcftUf?) 



90.0 



270.0 



90.0 




Bd.Odeq 



270.0 



(a) ^#3> h^:^ h 



(b) mi-^^^'tfj\y^i-y^7. 



w^immmnmmmm i - 3 - 1 



F a? A (##) 2H088 EA02 HA16 HA17 HA18 HA21 
JA05 3A09 JA12 KA07 KAll 
ICA17 KA18 LAOl LA04 LA09 
MA06 MA07 
2H091 FA08X FA08Z FAUX FAllZ 
FA14Y FC07 FD08 FD09 
FDIO GA06 m07 m09 KA02 
KAOS IA16 LA19 



BEST AVAIUBIF rr^^" 



iRfia2002-40428 



CI6^fH]¥fiSl 4^4^260 (2 00 2. 4. 26) 

[&<^^^] #|g2 0 02-404 2 8 (P2002-4042 8A) 
(^^KB) 4^2^60 (2002. 2. 6) 

[ffiBR##] 1f®2 0 00-2 7 33 2 1 (P2000-273321) 

immmmim 

C02F V13363 

1/1335 510 
V139 

[F I] 

C02F V13353 

1/1335 510 
V137 505 

(SffiBl ¥fi214¥l^l5B 
5) 




6Z:l/4« 



(2002. 1. 1 * imm».ms^'im3 

20 so 



-m 1- BEST AVAIUBLE COPV 



